This work describes the synthesis, antinociceptive and anti-inflammatory effect of O-prenyl derivatives: O-prenyl derivatives 2-(3-methylbut-2-enyloxy)acetophenone (L1) and 3-methoxy-4-(3-methylbut-2-enyloxy)benzaldehyde (V1). Treatment with L1-or V1-produced antinociceptive effect on classical pain models: acetic acid abdominal contortions and formalin test (first and second phases), and in hot plate or tale flick models in mice without changing the locomotors performance, and anti-oedematogenic or anti-inflammatory effect in vivo: carrageenan-induced paw oedema and peritonitis in mice. In addition, L1 and V1 derivatives reduced nitric oxide production on RAW 264.7 cells stimulated with lipopolysaccharide without changing the cell viability. Taken together, our results show for the first time that L1 and V1 can produce antinociception and modulate inflammatory response when administered in mice.
Introduction
Analgesic and non-steroidal anti-inflammatory drugs are the main pharmaceutical drugs used to treat pain and inflammation, and their therapeutic effects are related to several molecular mechanisms such as cyclooxygenase and lipoxygenase inhibition and nuclear factor-kappa B modulation [1, 2] . These drugs are also known to produce various side effects [3] . Therefore, the discovery of new compounds with potent analgesic and anti-inflammatory effects but without side effects can greatly contribute to the treatment of pain and inflammation. Based on this premise, several new drugs have been synthesised.
An attempt to synthesise 2-(3-methylbut-2-enyloxy) acetophenone using a previously reported method [4] with o-hydroxyacetophenone and prenyl bromide in the presence of sodium hydride/dimethylsulfoxide (DMSO) at room temperature resulted in a poor yield (25%). Quincoces Suárez et al. [5] reported that this O-prenyl derivative L1 showed non-selective antiproliferative activity against 4 human carcinoma cell lines.
In 2008, we developed a method for the synthesis of 3-methoxy-4-(3-methylbut-2-enyloxy)benzaldehyde (V1) that exhibited antitumoral properties [6] .
Some o-prenylated compounds are natural products, such as Brazilian green propolis [7] and plants [8] .
A novel natural product, caffeic acid dimethylallyl ester, was identified, from Populus nigra, along with further phenolics such as p-hydroxyacetophenone, dimethyl caffeic acid and vanillin. Cunha et al. [9] isolated 3-[4-(3-methyl-but-2-enyloxy)phenyl]acrylic acid methyl ester from plants (Eriostemon australasius Pers. Subsp. banksii). This compound was found and identified in this australian plant, but its biological properties were not studied.
Appendino et al. [4] reported the structural elucidation of a new O-prenylated acetophenone, 2-(3-methylbut-2-enyloxy)acetophenone, from the roots of a sample of Ferula communis L., collected in Sardinia. These compounds have been reported to have antinociceptive and anti-inflammatory effects [10] . Our group obtained Oprenylated derivatives (Quincoces Suárez et al. 2006 ) that showed non-selective antiproliferative activity against lung carcinoma (NCI 460), melanoma (UACC62), breast carcinoma (MCF-7), and ovarian cancer cell lines expressing multidrug resistant phenotype (NCI/ADR-RES).
The aim of the present work is to evaluate the antinociceptive and anti-inflammatory effects of the O-prenyl derivatives 2-(3-methylbut-2-enyloxy)acetophenone (L1) and 3-methoxy-4-(3-methylbut-2-enyloxy)benzaldehyde (V1), on pain and inflammation, on in vitro and in vivo models.
Material and Methods

Chemistry
Thin layer chromatography (TLC) was carried out on a silica gel 60 GF 254 with detection by UV light (λ = 254 nm) and/or by charring with iodine. IR spectra were recorded with a Nicolet 205 Fourier transform (FT)-IR spectrometer. NMR spectra of 1 H (250.13 MHz) and 13 C (62.9 MHz) were recorded on an AC 250 Bruker spectrometer with deuterochloroform as the solvent. Chemical shifts were referred to solvent signals (δ (1H) = 7.26; δ (13C) = 77.0). Elemental analyses were performed on a carbon, hydrogen, nitrogen, and sulphur (CHNS) Leco-932 analyser.
The general procedure used for synthesis of the Oprenyl derivatives L1 and V1 is as follows: To a stirred solution of the phenolic compound (2 mmol) in dry DMF (10 mL), anhydrous potassium carbonate (828 mg, 6 mmol) was added and the solution was stirred for 30 min at 40˚C under argon atmosphere. Prenyl bromide (596 mg, 4 mmol) was added drop-wise and the resulting mixture was heated and stirred for 8 h under the same conditions. Then, the mixture was poured into cold water (50 mL) and extracted with chloroform. The combined organic layers were washed with diluted sodium hydrogen sulphate solution, then with water, afterwards dried with Na 2 SO 4 , and evaporated under reduced pressure. The residue was purified by column chromatography on silica gel 60 (63-200 mesh, Merck) and with the appropriate eluent, we obtained L1 [6] 
Biological Assays
The synthesised compounds, namely, L1 and V1 were screened in the inflammatory and pain models in vivo, and in nitric oxide production on RAW 264.7 murine macrophage cell line in vitro.
Pharmacological Procedures
We used male mice (18 -35 g ), housed at 22˚C ± 2˚C under a 12 h light-dark cycle. The animals were acclimatised to the laboratory for at least 1 h before testing and were used once throughout the experiments, which were carried out in accordance with the current guidelines for the care of laboratory animals and the ethical guidelines for investigations of experimental pain in conscious animals, Ethical Committee UNISUL (017/2005) and in accordance with Zimmermann [11] .
Chemically-Induced Abdominal Constrictions in Mice
We monitored abdominal constrictions to i.p. injection of acetic acid (0.6% in phosphate buffered saline (PBS)). The procedure was similar to that previously described [12] . The animals were treated with the compounds L1 or V1 (0.1, 1, or 10 mg/kg, i.p.) or indomethacin (1 mg/kg, i.p.) 30 min beforehand the injection of irritants. Control animals received a similar volume (10 mL/kg) of the vehicle (1% ethanol solution prepared with PBS). After the challenge, pairs of mice were placed in separate boxes and the number of abdominal constrictions was cumulatively counted.
Formalin-Induced Nociception in Mice
The procedure used was similar to that previously described [13] . Animals were pre-treated intraperitoneally with the compounds L1 or V1 (0.1, 1, or 10 mg/kg) 30 min before inducing pain, or with morphine (positive control to the first phase, 26.6 μmol/kg, s.c.) or indomethacin (positive control to the second phase, 1 mg/kg, i.p). Negative control animals received only the phosphate-buffered solution. Animals were slightly anaesthetized with ether, except when used to analyse the first-(early, 0 -5 min) and second-(late, 15 -30 min) phases of the formalin test; 20 μL of 2.5% formalin solution (0.92% formaldehyde) made up in phosphate-buffered solution was injected under the paw surface of the right hind paw. The mice, both control and treated, were simultaneously observed from 0 to 30 min following the formalin injection. The time spent licking the injected paw was timed with a chronometer and was considered as indicative of pain.
At the end of experiments, to assess the possible antioedematogenic activity, the animals were sacrified by cervical dislocation and the paws were cut at the knee joint and weighed on an analytical balance.
Hot-Plate Test in Mice
The hot-plate test was used to measure response latencies according to the method described by [14] . Animals were placed into a glass cylinder of 24 cm diameter on the heated surface, and the time (s) between placement, shaking or licking of the paws, or jumping was recorded as the response latency. The animals were treated with the compounds L1 or V1 (1 or 10 mg/kg, i.p.) or with morphine (positive control, 26.6 μmol/kg, s.c.), 30 min before the experiments. Control animals received the same volume of the vehicle (1% ethanol solution prepared with phosphate-buffered solution, 10 mL/kg, i.p.).
Tail-Flick Test in Mice
A radiant heat tail-flick analgesiometer was used to measure the response latencies as described by [15] . The reaction time was recorded for the control mice or for animals pre-treated with the compounds L1 or V1 (1 or 10 mg/kg) or morphine (26.6 μmol/kg, s.c.), 30 min before the experiments. The animals were selected 24 h prior to the test on the basis of their reactivity in the model. A latency period of 20 s was defined as completely analgesic.
Rotarod Test in Mice
The apparatus used was a Hugo Basile, model-DS 37. The bar rotated at a constant speed of 22 rpm. Animals were treated with the vehicle i.p. (5% ethanol solution prepared with phosphate-buffered solution, 10 mL/kg) or with the compounds L1 or V1 (1 or 10 mg/kg) 30 min beforehand. The time(s) during which the animals remained on the rotarod was counted with a chronometer. The cut-off time was considered as 60 s.
Carrageenan-induced Paw Oedema in Mice
The animals were divided into 5 groups (n = 5) that were subjected to treatment with indomethacin i.p. (1 mg/kg), saline (NaCl 0.9%), the compounds L1 or V1 (1 or 10 mg/kg), 30 min before inducing oedema by subplantar injection of carrageenan (300 mg/paw). The right paw was injected with an equal volume of saline and was monitored by a procedure similar to that described elsewhere [16] . The paw oedema was registered by means of a plethysmometer (Hugo Basile, Italy) and calculated by observing the difference between paws in the time slots of 15, 30, 60, 120, and 240 min.
Acute Carrageenan-Induced Inflammatory
Reaction in the Peritoneal Cavity of Mice The groups of animals were treated i.p. with the compounds L1 or V1 (0.1, 1, or 10 mg/kg) or indomethacin (1 mg/kg), 30 minutes before inducing inflammation by means of carrageenan (1 mg/mL, i.p.). 4 h, the peritoneal fluid was collected in sterile and heparinised PBS (1 mL), and the total cells, differential cells, and the myeloperoxidase (MPO) assay were evaluated. Cell migration was quantified according to the method described by [17] .
Measurement of Myeloperoxidase Activity
MPO is an enzyme essential for oxygen-dependent antibacterial activity in neutrophils. Since 5% of the polymorphonuclear mass is represented to MPO, the amount of exudate MPO can be used to indicate the cumulative migration of polymorphonuclear masses to tissues. The MPO activity was measured by the H 2 O 2 -dependent oxidation of tetramethylbenzidine (TMB). In a 96-well plate, 25 mL of peritoneal exudate sample, 25 mL of TMB solution (1.6 mM), and 100 mL of H 2 O 2 (0.3 mM) (all from Sigma-Aldrich, São Paulo, Brazil) were placed, and the optical density (OD) was monitored at 450 nm in an enzyme-linked immune sorbent assay (ELISA) reader. The MPO activity was found to be proportional to the OD of the solutions in comparison with the activity of standard MPO solution. The animals were treated with the compounds L1 or V1 (0.1, 1, or 10 mg/kg, i.p.) or indomethacin (1 mg/kg, i.p.), 30 minutes before inducing inflammation by means of carrageenan (1 mg/mL, i.p.). 4 h, the peritoneal fluid was collected in sterile and heparinised PBS (1 mL) and used in the determination of MPO activity.
Cell Culture RAW 264.7 cells obtained from the American Type
Culture Collection (ATCC; Maryland, USA) were cultured in Dulbecco's modified essential medium (DMEM) with 4 mM l-glutamine and 4.5 g/L glucose (Biobras, Campinas, SP, Brazil) supplemented with 10% heat-inactivated foetal calf serum (Gibco/BRL Life Technologies, Eggenstein, Germany). The cells were maintained at 37˚C, 5% CO 2 , and used for experiments between passage 5 and 15. Confluent cells were stimulated with 1 μg/mL lipopolysacharidide (LPS) (Escherichia coli, serotype O55:B5; Sigma, Deisenhofen, Germany). The compounds L1 or V1 were freshly dissolved in an appropriate during the experiments and added to the cell culture medium. The solvent addition did not change the properties of the culture medium.
Nitrite Assay (Griess Reaction)
RAW 264.7 were seeded in a 96-well plate and cultured for 2 days, and then incubated with or without LPS in the absence or presence of the compounds L1 or V1 (5, 15, or 50 μM) for 24 h. As a parameter of analysing the NO synthesis, nitrite concentration was assessed in the supernatant of RAW 264.7 macrophages by Griess reaction. Briefly, 100 mL of the cell culture supernatant was removed and combined with 50 mL 1% sulfanylamide in 5% H 3 PO 4 and 50 mL 0.1% N-(1-naphthyl)ethylenediamine dihydrochloride in water (all from Sigma-Aldrich) in a 96-well plate, followed by spectrophotometric measurement at 550 nm by using a microplate reader. Nitrite concentration in the supernatant was determined by naphthyl)ethylenediamine dihydrochloride, 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide, DMSO (all purchased from Sigma-Aldrich), DMEM with 4 mM l-glutamine and 4.5 g/L glucose (Biobras, Campinas, SP, Brazil), supplemented with 10% heatinactivated fetal calf serum (Gibco/BRL Life Technologies, Eggenstein, Germany).
comparing with a sodium nitrite standard curve. All experiments were performed at least 3 times and in triplicate.
Cell Viability (MTT Assay)
Cell respiration, an indicator of cell viability, was determined by mitochondrial-dependent reduction of 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide (MTT; Sigma-Aldrich) to formazan [18] . After removal of the supernatant for nitrite determination, the cells were incubated at 37˚C with MTT (0.5 mg/mL) for 45 minutes. The medium was aspirated and the cells were solubilised in DMSO (250 mL) for 3 h in the dark. The extent of reduction of MTT was quantified by OD measurement (550 nm).
Compound L1, 2-(3-methylbut-2-enyloxy)-acetophenone was synthesised from o-hydroxyacetophenone, prenyl bromide, and anhydrous potassium carbonate as the base in a 1:2:3 molar ratio in dry N,N-dimethylformamide (DMF), at 40˚C. After 8 hours the prenylether could be isolated with an excellent yield (85%). Compound V1, 3-methoxy-4-(3-methylbut-2-enyloxy)benzaldehyde, was obtained 6 in 95% yield as a white solid starting with vanillin and prenyl bromide and by using the same procedure described for L1 (Section 2.1).
Statistical Analysis
Results are expressed as mean values ± standard error of the mean (SEM), except the median infective dose (ID 50 ) values (i.e. the doses of extract necessary to reduce the response by 50% relative to the control value), which are reported as geometric means accompanied by their respective 95% confidence limits. The statistical signifycance of the differences between the groups was obtained by means of analysis of variance (ANOVA) followed by Dunnett's multiple comparison test or by Student's t-test. P values <0.05 were considered indicative of signifycance. When appropriate, the ID 50 or median effective dose (ED 50 ) values were estimated from individual experiments by using least squares method.
Results
In the first step of the present work we have shown the synthesis of O-prenyl derivatives 2-(3-methylbut-2-enyloxy)acetophenone (L1) and 3-methoxy-4-(3-methylbut-2-enyloxy)benzaldehyde (V1). Compound L1 was obtained and characterised as described earlier by our group [5] . The chemical structure of V1 was determined by spectroscopic methods and elemental analysis. The aldehyde group was found in the infrared (IR) spectra at 1681 cm -1 . In the nuclear magnetic resonance (NMR) spectra of 13 C and 1 H of this compound, the signals for the formyl group were found at δ = 190.9 and δ = 9.80, respectively. The aromatic and prenyl protons appeared in their expected regions, thus excluding any other alternative structure (Figure 1) .
Nitrite determination and cell viability experiments were performed in triplicate. All experiments were repeated at least twice. The results are expressed as mean values ± SEM. Statistical comparisons were made by ANOVA followed by Dunnett's multiple comparison test. P < 0.005 was considered significant by means of GraphPad Prism InStat Program (San Diego, CA, USA).
We have demonstrated the effects of the administration of saline, indomethacin (1 mg/kg), or L1 or V1 in the respective administration (0.1, 1, or 10 mg/kg, i.p.) in an acetic acid-induced pain model. The data presented in this study show that systemic administration (i.p.) of L1 and V1 at doses that did not produce motor dysfunction or any detectable side effect produced marked and dose-related antinociception when assessed in chemical, but not in thermal assays of nociception. On an acetic
Drugs
Indomethacin, saline (NaCl 0.9%), acetic acid (0.6%), formalin (0.92% formaldehyde), carrageenan, TMB solution (1. 
Figure 1. Synthesis of O-prenyl derivatives 2-(3-methylbut-2-enyloxy)acetophenone (L1) and 3-methoxy-4-(3-methylbut-2-enyloxy)benzaldehyde (V1).
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acid-induced abdominal contortion model, L1 and V1 produced an antinociceptive effect and the half maximal inhibitory concentration (IC 50 ) values were 4.7 ± 0.3 and 0.7 ± 0.1 mg/kg, respectively (Figure 2) . When compared with reference analgesic drugs, L1 was 10-fold less potent and V1 was equipotent with indomethacin. We have shown in our experiments the conclusive evidence to antinociceptive effect of L1 and V1. O-prenyl derivatives administered i.p. significantly inhibited the nociception when assessed in the formalin test. We have investigate the effects of the administration of saline, morphine (26.6 μmol/kg, s.c.), indomethacin (1 mg/kg), or L1 (1 and 2), or V1 (3 and 4) (0.1, 1, or 10 mg/kg, i.p.) in formalin-induced nociception assay (first and second phase). First phase of nociception elicited by formalin has an involvement of neuronal stimulation highly sensitive to morphine and related opioids. In spite of this evidence suggesting the involvement of opioid-like peptides in nociception we have shown that V1 produced maximal inhibition of 40% ± 2% (Figure 3(c) ), while L1 did not have such an effect during pharmacological phase of formalin-induced pain (Figure 3(a) ). However, in the second phase (inflammatory phase) of formalin test, maximal antinociception produced by L1 was 91% ± 3% and IC 50 was 3.5 ± 0.8 mg/kg (Figure 3(b) ) and was more potent than indomethacin in this phase of formalin-induced pain. However, V1 did not have an effect in this second phase of formalin-induced pain (Figure 3(d) ). Finally, we used the rotarod test to investigate the influence of the analgesic effects of L1 and V1 on the central nervous system, depressive activity, and muscular impairment, respectively; it was found that any dose of L1 and V1 produced modifications in the ability of the mice to stay on the bar in the test (results not shown).
We investigated the antinociceptive effect of the aforementioned O-prenyl compounds when assessed in an acute thermal pain model and hot-plate test. We have shown the effects of the administration of saline, morphine (26.6 μmol/kg, s.c.), indomethacin (1 mg/kg), or L1, or V1 (0.1, 1, or 10 mg/kg, i.p.) on the hot plate and tail flick in mice. The treatment of both L1 and V1 did not present any effects in the concentrations used for the experiments (Figures 4(a), 4(b) ). No evidence of crosstolerance with morphine was found when it was administered to mice that had received an s.c. injection of this opioid once a day for 7 consecutive days (results not shown). Thus, results of the present study support, at least in part, the role played by the inflammatory mediator system in the antinociceptive effect of L1 and nociceptive neuronal modulation (but not thermal) of V1.
The present study also analysed the possible role of L1 and V1 in carrageenan-induced paw oedema. Thus, results of the present study support, at least in part, the role played by the inflammatory mediator system in the antinociceptive effect of L1 and nociceptive neuronal modulation (but not thermal) of V1.
Our results demonstrated that L1, but not V1, was able to inhibit carrageenan-induced paw oedema in mice; this could possibly be linked to inhibition of inflammatory mediators ( Figure 5) .
Another interesting aspect investigated in the present study was the possible inhibitory effect of L1 and V1 in carrageenan-induced acute systemic peritoneal inflamemation in mice. In these experiments we have evaluated the effects of the administration of saline, indomethacin (1 mg/kg, i.p.), or L1 (1), or V1 (2) (1 or 10 mg/kg, i.p.) in acute carrageenan-induced inflammatory reaction measured by the concentration of cells in the peritoneal fluid.
We have investigated the effects of treatment with saline, or L1 (1), or V1 (2) lipopolysaccharide (LPS) for 24 h, or cell viability after treatment with L1 or V1. As shown in Figure G , the L1 and V1 (50 μM) produced maximal inhibition of 20 ± 2%
and 40% ± 3%, respectively on nitric oxide production when RAW 264.7 cells were incubated with lipopolysaccharide (LPS) for 24 h (Figure 6 ).
Discussion
In the present work we have demonstrated, on the first time, that the administration of O-prenylated compounds, L1 and V1 produced a potent antinociceptive and antiinflammatory effect in mice. We employed three standard tests to evaluate potential analgesic effects of L1 and V1. Acetic acid-induced writhing is useful for evaluation of nonsteroidal, anti-inflammatory compounds and widely used for detecting both central and peripheral analgesia Prostaglandin biosynthesis plays an important role in nociception under this model. In the present work, L1 and V1 produced significant analgesic effect, thus suggesting a peripheral mechanism. In addition to prostaglandins, several other inflammatory mediators, including interleukin-1 (IL-1), interleukin-8 (IL-8), tumour necrosis factor- (TNF) and sympathomimetic amines, have been reported to be associated with the nociceptive response to acetic acid in mice [19] . Ribeiro et al. [20] showed that contortion-induced by acetic acid is highly dependent on both peritoneal macrophages and mast cells. This is an important data to future studies because the incubation of L1 and V1 reduced the nitric oxide production in macrophage cell line RAW 264.7. Then, we need to clarify the potential contribution of these additional mechanisms to the action of L1 and V1 in the acetic acid model. In the formalin test, the induced pain in a biphasic manner. The first transient phase is produced by direct stimulation on sensory C fibers, whereas the second phase is caused mainly by inflammation. Drugs that act primarily in the central nervous system like central analgesics could inhibit both phases while drugs that acting peripherally can inhibit only the second phase. Substance P and bradykinin participate in the first phase, whereas histamine, serotonin, prostaglandin and bradykinin are involved in the second-phase responses elicited by formalin. We have shown that L1 and V1 produced a significant, but not potent, effect in the first phase on formalin test, but only L1 was able to reduce the pain produced in the second phase, indicated that the action of L1 is mediated mainly through a peripheral mechanism with a weak central mechanism, whereas the antinoceptive action of V1 is mediated mainly through a central mechanisms.
Paw oedema induced by carrageenan is widely used as an inflammatory model with three different steps [21] . Several inflammatory mediators act in cascade to produce the inflammation. The initial step (0 -1 h) is characterized by a release of histamine and serotonin. Bradykinin will be released in the second phase (2 to 4 h). Finally, the last phase (4 to 6 h) is correlated with an increase of prostaglandin levels produced by COX-2 activity, mainly [22] .
We have shown that treatment with L1, but not V1, produces a strong anti-oedematogenic effect similar to indomethacin. These oedema-models are very sensitive to the kinins and prostanoid-systems, suggesting a possible interaction of this compound with these systems, and supporting that anti-oedematogenic effect is in agreement with pain-model results. This is a current in the literature that bradykinins and related kinins represent a group of potent inflammatory mediator peptides involved in pain and inflammation [23] . Bradykinin receptor B1 are associated with a metabotropic signalling producing vasodilatation, an increase of vascular permeability, and an increase of eicosanoids production, such as PGE 2 , and nitric oxide [24] . On the other hand, B1 receptors promote pain stimulus and inflammation by NF  B-pathway [25] .
Our results showed that L1, but not V1, produced an important anti-oedematogenic effect in paw oedema induced by carrageenan, mainly (0 to 1 h), time characterized by a release of histamine and serotonin and between (2 to 4 h), time where bradykinin will be released in the second phase (2 to 4 h). This suggests that the anti-inflammatory effect of L1 can, at least in part, involve the kinin-system. We demonstrated also that L1 and V1 produced a significant effect on cell migration during the carrageenaninflammation in the peritoneum cavity in mice, reduced the total cellular count in the peritoneal exudates. The preferential cell population present in the peritoneal exudates were neutrophils, shown by mean myeloperoxidase activity assay.
Inflammation is an important physiologic response that protects the organism during tissue injury induced by several etiologic agents. It is started with the chemical release of inflammatory mediators on injured tissue from migratory cells. This reaction is linked to pain or hyperalgesic sensitization. Our results have shown that the pretreatment with L1 and V1 reduced the inflammatory cell migration during the peritonitis suggesting that these compounds can produce vascular changes directly on vascular smooth muscle cell or indirectly by means of a decrease of inflammatory mediators production during the topic inflammation induced by acetic acid, formalin or carrageenan, respectively, in the peritoneum or paw of mice.
Finally, we have shown that L1 and V1 produce a weak effect in the nitric oxide production on RAW 264.7 cells stimulated with LPS and did not affected the cell viability after the end of the experiments when evaluated by the MTT method. We have shown in the present work, that L1, and in minor effect V1, administrated by intraperitoneal pathway, presents significant antinociceptive, anti-oedematogenic, anti-inflammatory effects and an additional weak inhibitory effect on nitric oxide production when tested on macrophage cell line (RAW 264.7).
In the present work, we have shown for the first time that synthetic O-prenyl derivatives L1 and V1 are effecttive on pain and inflammation in both in vitro and in vivo models. These results suggest that L1 and V1 can produce its antinociceptive and anti-inflammatory effects by means of an unclear pathway, but new assays are now being developed to confirm the hypothesis of modulation of inflammatory mediators such as bradykinin, prostanoids, and NO, or neuronal modulation of nociceptive fibres.
